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RESEARCH MEMORANDUM

LOW-SPEED IONGTTUDINAL STABILITY AND LATERAL-CONTROL
CHARACTERISTICS OF A MODEL OF A 40° SWEPT-WING
FIGHTER-TYPE ATRPLANE AT A REYNOLDS
NUMBER OF 9 x 106

By Thomas V. Bollech end H. Nezle Kelly
SUMMARY

An investigation was conducted in the Langley 19-foot pressure
tunnel on a model of a 40O° swept~wing fighter airplene to determine modi-
fications which would eliminate the pitch-up that occurred near maximum
Llift during flight tests of the airplane. The effects of high-1ift and
stell-control devices, horizontal-tail locations, externsl stores, and
various inleits on the longitudinsl characteristics of the model were
investigated. For tkhe most part, these tests were conducted at &

Reynolds nurber of 9.0 X 106 and a Mach number of 0.19.

The resulis indicated that from the standpoint of stability the
inlets should possess blunted side bodies. The horizontal taill located
at either the highest or lowest positicn investigated improved the sta-
bility of the model. Three configurations were found for the model
equipped with the production tall which eliminated the pitch-up through
the 1lift range up to mexirum 1ift and provided a stable static margin
which did not vary more than 15 percent of the mean aerodynamic chord
through the 1ift range up to 85 percent of maximum lift. The three
configurations are as follows: The production wing-fuselage-tail com-
bination with an inlet similar to the production inlet but smeller in
plan form in conjunction with either (1) a wing fence located at 65 per-
cent of the wing semispan or (2) an 11.7-percent chord leading-edge
extension extending from 65.8 to 95.8 percent of the wing semispan and
(3) the production wing-fuselage-tail combination with the production
inlet and an 1ll.7-percent chord leading-edge extension extending from
70.8 to 95.8 percent of the wing semispan.

COMRETTEN.
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INTRODUCTION

The irnitlial flight tests of a full-scale Lo° swept-wing fighter eir-
plane revezied thaet the airplane possessed undesirspble pitch-up charac-
teristics rear meximum 1lift (at low as well as at high speeds). I{ was
pelieved that the undesireble longitudinal stability characteristics were
associzted with the iocation of the horizontal tzil on the airplane and
the lerge shoulder-tyve iniets at the wing roct.

In order tc determire corrective modifications, a model of the air-
plare was tested ir the Langley 19-fcot vressure tunnel. The model was
erplcyed to study the effecis of: (1) changes in horizontal tail corfigu-
retion (2) changes in wing root inlet configurations, and (3) miscellaneocus
stall-control devices on the longitudiral stebility characteristics of
the model.

Ir addition to the production tail, whick had no dihedral and wes
located 28 percent of the semispan sbove the wing-chord plane extended,
three alternate tall configursztions were investigated. One tail config-
urgtion recomrmended by the Lengley Leboratory was a drooped itail having
-22° dihedral and utiiizing the same point of attachment as the prcduction
tall. On the bagis of an anelysis using the downwash data ©f references 1
end 2, it was believed that this configuration would materially reduce or
eliminate the high 1ift piltcn-up. The other zlternate teil configurations
were obtained by sttacking the production axnd tre Iinverted drooped tzil
(22° dihedral) at the top of the veriical tail.

The effects of each of four vpalirs of inlets were investigated with
the various horizontal tell arrangements to determine the effect of these
configuration changes on the stability characteristics of the model. On
the basis of these tests and from production considerations, an inlet
which weas similar to the production inlet but smaller in plan form was
selected in conjurction with the production tail to be incorporated on
the model for the investigetion of stall-control devices on the longitu-
dinal stability characteristics of the model. In eddition, the eflects
of various wing devices on the longitudinal stsbility characteristics
of tlre nodel equipped with the productiorn inlet and tail were also
determined.

A brief investigation was made to determine the lateral-control cher-
acteristics of the model equipped with the production inlet and tail and
also of the model equipped with the production tail end an inlet similar
to the production inlet but sraller in plan form.

The investigation revorted herein was carried out for the most part

at a Reynolds number of 9.0 X 106 and a Mech number of 0.19 through an
angle~of-gttack range fror -4° to 30°. In an effort to determine the

*
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effect of variation in Reynoids nuroer, explcratory tests were made

. . - - - A ; <
througn a Reynolds nunmkber range from 2.2 X 107 to l1.0%x 10°. In order
f D e

.0 expedite the issuance of tlese data, only a brief analiysis hes been
made.
SYMBOLS
. .. . ift
C; 1ift coefficient, Lift
= qnstq
L
- v o Dre,
Cp Grag coefficient, =t
a 5,
=0
Cp pitching-moment coefficient based on a center of gravity

located at 21 percent ¢ and 1.03 percent ¢C
Pitching moment

pelow fuselsge center line, —=
doy©

Acm=cm-a/%) i-cm

\da. a~=0 a=0
dc o . = : PR s . .
= rate of change of pitching moment with 1ift coefficient
dCy,
dCp A o i tahd R .
T rate of change of pitching moment with angle of attack
i, rate of change of pitching moment with tail incidence
1t
Cq rolling-rioment coefficient, corrected for model
114 {
asymmetry, Rolling moment
Sy
Cp vewing-moment coefificient, corrected for model
Yawing moment
asymmetry, T roment
aoSyt
o angle of attack of wing chord plane, deg
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Subscripts:
1

e
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tail incidence angle in respect to the wing chord
plane, deg

Reynolds number based on the mean serodynamic chord

free-gtrean dynamic pressure, 1lb/sq £t

projected wing area (excluding inlets), sq ft

5 /-\b/E
mean aerodynsmic chord, < J cldy, £t
/0
wing span, ft
spanwise distance measured from plane of symmetry, ft

vertical distance above chord plane extended along mean
aerodynamic chord, £t

inlet velocity ratio, e

AV,

exit total-pressure recovery

inlet entrance area of both inlets, sq ft

total pressure

static pressure

volume rate of flow measured at fuselage exit, cu ft/sec

velocity, ft/sec

inlet

exit

free stream
maximum

local
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The model of a 40° swept-wing fighter airplane instalied in the
Langley 19-foot pressure tunnel is shown in figure 1. The model was of
steel-reinforced wood construction and its principal dimensions and
design features are presented in figure 2 and table I. A rigging diagram
of the model wing is presented in figure 3. The model was designed to
allow tests of high-1ift and stall-control devices, horizontal tail
arrangements, externsl sitores, and various inlets which varied in plan
form.

The pertinent geometric characteristics of the inlets, devices,
horizontal tail arrangements, and external stores are presented in fig-
ures 4 to 11 and tebles II to VI.

The high-l1ift and stall-control devices consisted of plain trailing-
edge flaps, leading-edge extensions, wing fences, snd a leading-edge
modification which increased the leading-edge radius and camber of the
wing sections thus modified.

The trailing-edge flaps extended to 51 percent of the semispan and
had a chord of 22 percent of the wing chord measured parallel to the
air stream. The flaps could be deflected 20° and LOO perpendicular to
the hinge line (fig. 7).

The leading-edge extensions were designed so that any desired span,
chord, or spanwise location could be investigated along with deflections
of 0° and -10° measured in a plane perpendicular to the wing leading
edge (fig. 6 and tables II, V, and VI).

Details of the leading-edge modification which increased the cam-
ber and leading-edge radius of the wing sections are shown in figure 7.
The various wing fences are shown in figure 6 and tables II, V, and VI.

The various horizontal tall arrangements were comprised of either
an undrooped or drooped tail (-22C dihedral) attached to the vertical
tail at 28 percent of the wing semispan above the chord plane extended,
and an undrooped or Y-tail, (22° dihedral) attached to the vertical
tail at 65 percent of the wing semispan above the chord plane extended.
The drooped and Y-tails had approximately T percent less projected area
then the tails without any dihedral (fig. 5).

The model was equipped with partizl and full-span ailerons which
extended from 51 to 95.8 percent of the wing semispan and from 13.k
to 95.8 percent of the wing semispan, respectively. The model was also
equipped for a few tests with soliid and perforated flap-type spoilers
which extended from 13.4 to 50 percent of the wing semispan and had an

e
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, average projection of 7.8 percert of the streamwise chord when deflected
90° (fig. 8). The area cf the perforated spoiler was apprcximately

80 percent of the aresz of the solid spoiler. Urless otherwise indicaved
all lateral control tests were made with the ailerons or spoilers
cdeflected on tae lefr wirg.

The model was provided with exhaust cones so that the inlet-exhaust
ares ratic could be varied, thus providing a means by which the mass
flow ratio at the inlets could be varied (fig. 9). The stapility data
presented herein were obtained with the inlet exit full open. Flow
survey ralkes were installed at the approximate engine compressor face
location and in the jet exit for the purpose of measuring flow rates
at the above-mentioned locations (fig. 11).

Various boundary-layer diverter plates were provided on the model
to study the effect of fuselage boundary layer on the internal-flow
losses in the inlet. The boundary-layer diverter plates are shown in
figure 10.

Designation of Test Configurations

Listed below are the designatlions of the baslc component parts of
‘the model;

A wing—fuselage~vertical-tall combination

B external stores (fig. 9)
Various inlets: (fig. L)

Do production inlet

by inlet having a smeller plan form than Dy with
leading edge swept back 15°

Do Dy with sidebody removed (simulated nacelle type)

D3 semiflush inlet

DOS Do with spoiler on side body

Dol Dp with increased radius on side body

D02 Dy with gpproximate square side body
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Horizontal teils: (fig. 5)

T 58 production tail - zero dihedral tail located at 28 percent
: of the wing semispan above the chord plane extended

T éé drooped tail - similar to the production tall but having
- ~-220 dihedral located at 28 percent of the wing semispan
above chord plane extended

T T-tail - same as production tail but located at 65 percent
of' the wing semispan above chord plane extended

é{ Y-tail - similer to the production tail but having 22°
-05 dihedral located at 65 percent of the wing semispan
above the chord plane extended

High-1ift and stall-control devices: (figs. 6 and 7)

E leading-edge extensions (fig. 6)

T leading-edge modification (fig. T)

F wing fences (fig. 6)

&p trailing-edge flaps deflected (fig. 7)

Detail designations of the component parts are given in figures &
to 8. The model configurations described herein are formed by combining
the appropriate model components with the wing-=fuselage—vertical-tail
combination designated by the letter "A". For example, A + T 5+ B

represents a wing—ifuselage—~—vertical-tail combination plus zero dihe-
dral horizontal tail located at 28 percent of the wing semispan above
the chord plane extended plus external stores.

TESTS AND CORRECTIONS

Tests

The tests were conducted in the Langley 19-foot pressure tunnel
with the alr compressed in the tunnel tc a pressure of gpproximately
33 pounds per square inch, absolute. With the exception of the wing—
fuselage-—vertical-tail combination, the investigation was carried out at

a Reynolds number of 9.0 X 10° and a Mach number of 0.19. In the case
of the wing—fuselage—vertical-tail combination, force measurements were
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obtained through a Reynolds number range from 2.2 X lO6 to 11,0 x 106.
A1) tests were conducied over an angle-of-attack range from -4° to 31°, .

Longitudinal characteristics of the model were determined for the
model equipped with and withcut various inlets, high-1ifi{ and stall-
contrcl devices, horizontal tail arrangements, and with and without
external stores. For the most part, the longitudinal stubility testis
were conducted with a horizontel teil incidence of -5°.

The lateral-control characteristics were determined through an
aileron deflection range of t18° by 3° increments for the outboard
ailerons and t12° by 3° increments for the inboasrd ailerons. In the
case of the flap-type sclid and perforated spoilers, deflections of
L.79, 9.49, 19°, L5°, 559, and 90° were investigated. The aileron and
spoiler deflections were measured in a plane perpendicular to their
respective hinge lines.

Corrections

Corrections for wind-tunnel jet-boundary effects nave been made 1o
the pitching, rolling, and yaswing moments. Corrections for suppori ¥
tare and interference have not been epplied to the data. However, these
corrections would not affect the comparisons of the data made herein.
Jet-boundary corrections determined from reference 3 and air-flow- £
misalinement correction of 0.1°, estimated on the basis of air-flow
surveys and tests of previous models, have been applied to the angle
of gttack and drag coefficient. The drag coefficients presented herein
include the internal drag of the inlets.

PRESENTATION OF DATA

Tables II to VI summarize the resulis obtained from the low-speed
longitudinal stability tests. Figures 12 to 34 present detail force
and moment data of some of the more pertinent results obtained during
the investigation of the longitudinal stability and lateral-control
cheracteristics of the model. All of the stability data presented in
figures 12 to 34 are for a tail incidence of approximately ~5° unless
otherwise noted. Tables VII and VIII present the individual rem-
recovery pressures that were determined at the engine compressor face
location for inlets Dy and D, at several engles of attack and, in

the case of inlet D;, for several boundary-layer diverter configura-
tions. The varistion of the mass-~flow ratios and ram-recovery charac-
teristics with angles of attack for the various inlets are presented

in figures 35 and 36. ¢
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RESULTS AND DISCUSSION

Longitudinal Stability Characteristics

Effect of Reynolds number.- A few exploratory tests were conducted
on. the wing—iuselage—-vertical-tail combination to determine the effects
of Reynolds number. As indicated in Tigure 12, the eifect of variation
in Reynolds number on the pitching-moment characteristics of the wing—

~

fuselage—vertical-tall combination from a Reynolds number of 5.0 x lo6

to 11.0 X 10° can, for all practical purposes, be considered negligible.
Although the effect of variation in Reynolds number on the pitching-
moment characteristics of the wing-——fuselage~~vertical-tall combination
was found to be small above a Reynolds number of 5.0 X 106, it did not
appear conclusive that the same wouwld be true for all test configura-
tions. Therefore, it was decided to conduct the investigation at the
highest test Reynolds number possible with due consideration given to
economy of operation and sustained operation of test equipment. Hence,

the investigation was conducted at a Reynolds number of 9.0 X 106 rather

than at the highest Reynolds number attainable of 11.0 X 106.

BEffect of inlets.~ With the exception of varying the length of the
internal duct lines between the leading edge of the inlet and the leading
edge of the wing, the internal duecting for the variocus inlets was designed
to allow all of the various inlets to be installed on the model without
altering the internal duct lines. It is assumed in the following dis-
cussion, therefore, that any variations which ceccur in the longitudinal
characteristics of the model equipped with the different inlets are due
entirely to the external effectis of the inlets.

In order to show more clearly the effects of inlets on the pitching-
moment characteristics of the model, figure 15 has been prepared, using
the data of figure 13, and presents the departure of the pitching-moment
curve fram the initisl lirearity at low lift tnat was obtained for the
model with and without the inlets. It was discovered during the initial
phases of the investigation that the pitching-moment characteristics
obtained on the model equipped with the dproduction inlet Dg were not

in agreement with those cbtained during the investigation of the” full-
scale sirplane in the Ames 40- by 80~foot tunnel. It was recognlized

that the prototype inlet incorporated on the full-scale airplane differed
from the oroduction inlet on the model in that the prototype inlet pos-
sessed a snarper side body than the well-rounded side body of the pro-
duction inlet. Therefore, in an effort to find an explenation for the
discrepancy in the two sets of date, a spoiler was attached to the side

- —
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cody of irlet Do in an attempt Tc simulate. <o a reasonable extent,
tre acrodynamic efi'ect of an inlet possessing a skarp side body. The
results ootained with the simulated sharm side body inlet DOS (fig. 13)

were found tc e in sufficient agreerent with the datas obtaired during

the full-scale investigation to corclude that the differences that existed
tetween the two sets of data obtained on the model ard the full-scale
airplene were attributable to the difference ir the side body shapes of
the protctype and the producticn inlets. It can ke seen from the data
presented in figure 15 that the addition of the simulated sharp side body
irlet Dgg resulted in a maximum destabilizing pitching moment of 0.155

whick was conslderably greater than that obtaired for the mcdel without
Inlets. In additior the angle-of-attack range over which these increments
orf destabilizirg pitchirg morent existed for inlet DOs was ccnsiderebly
greater then Zor the model with irnlets 027, It is evident from the fore-
going discussion thet an inlet having a sharp side body would be detri-
rental to the longitudinel stability cherecieristics cf the airplane.

Examination of figure 15 reveals that, with the exception of
inlet Dz, the addition of the inlets reduced to some extent the maxi-
mum incrément of destebilizing pitching moment of approximately 0.111
that was obtained for the model without inlets at an angle of attack
of approximately 21°. The greatest reduction, spproximately 0.030, in
the increment of destabilizing pitching moment was obtained with
inlet Dp. In the case of inlet Ds (semiflush inlet) a slight increase

in the maximum increment of destabilizing pitching moment was obtained.
In addition, it can be seen that the increment of unstable pitching
morent obtained for the model equipped with the various inlets and one
fence progressively increased in magnitude and extended over a progres-
sively larger angle-of-attack range as the inlet size increased.

Presented in figure 16 are the increments of destabilizing pitching
moment obtained for the model equipped with various inlets and wing
fences. Comparison of the data presented in figure 15 and figure 16
indicates that a properly located fence generally reduced the magnitude
of the increments of destabilizing pitching moment by 75 percent for
angles of attack below approximately 24°. It will also be noted from
the data of Tigure 16 that the addition of one wing fence to the model
equipped with inlet Ds, which has been previously shown to provide sig-

nificant improvements in the pitching-moment characteristics, produced
stable pitching-morent increments throughout the angle-of-attack range
above 19°. Attempts to reduce further the magnitude and the extent of
the increments of unstable pitching moment that occurred for model

equipped with the larger inlets Dy and D02 by using two wing fences

proved to be somewhat successful as can be seen from the data of fig-
ure 16. However, even with two fences the pitching-moment characteris-
tics of the model equipped with the larger inlets were still not as fav-
orable as those obtained for the model equipped with inlet Dy and only

one fence.
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Effect of horizontal tail location.- Presented in figure 17 are the
Jongitudinal characteristics of the model equipped with various intets
and horizontal tall arrangements. The variations of de‘dCL with 1ift
ccefficient obtained for the various inlet and horizontal tail arrange-
ments are presented in figure 18. Inspection of figure 18 indicates
that of the various horizontal tail arrangements investigated the

Y-tail CT é;), regardless of the inlet configuration, was the only tail

arrangement which provided negative values of de/dCL through the 1ift
range up to Gy or within 2 percent of C; in the case of
Dmax max

iniet Dp. However at or beyond CLmax the pitching-moment character-

istics become unstable. In 211 cases, the variation of de/dCL with

1ift coefficient obtained with the Y-tail did not exceed 15 percent of
the mean serodynamic chord up to maximum 1ift. The smallest variation
of de/dCL was obtained with inlet D, and was equal to 0.08¢.

It can be seen from the data of figure 18 that decrsasing the tail
height by utilizing the drooped ©tail T gé did not eliminate the posi-

tive values of de/dCL that occurred near Cy with the production

tail. However, the drooped tail sufficiently reduced the lift.-coefficient
range over which positive values of de[dCL occurred for the model
equipped with the production tail so that in the case of inlets D2

and Dy it is probable that no pitch-up would bpe experienced in flight.

Examination of the relative merits of the various horizontal tail
arrangements through a lift-coefficient range up to 0.85 chax indi-

cates that either the T éé or the T é; tail would provide negative

values of dcmdeL for ell inlet configurations except for inlet Dy
in conjunction with the drooped tail where positive values of de/dCL

were obtained between a 1lift coefficient of 0.8 and 0.86. The varia-~

tion of 4¢C /dC that was obtained with the T A and T V tails
m/L .28 .65

through the usable lift range varied from 5 to 20 percent of the mean
aerodynamic chord depending on the inlet configuration. The smallest
variation of de/dCL through the usable 1lift range with the drooped

tail was obtained with inlet D; and was equal to 0.05¢. 1In the case
of the Y-%tail the smallest variation of deIdCL was obtained with
inlet Dy and was equal to 0.068.

o
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The walues of dcm/&it obtained at zero angles of attaci: for ike
varicus horizontsl-tail locaticns are listed in thke foilcwing table:

A .
Horizontal-tail ( Cm/dlt)d;o
configuration
(a)
A -0.016
T 28 ©.0167
T — -.018
.58 7
T — =-.0190
.65
T -.0177
.05

8Determined from date of figure 17(a).

Effect of various wing devices on the model equipped with the pro-
duction tail and inlets Dy or D; .- The effects of various arrange-

ments or combinations of leading-~edge extensions, wing fences and
leading-edge modificatlion on the stebility characteristics of the model
equipped with the production tail and inlets DO and Dl were studled

in an attempt to find a wing configuration which would provide stable
pitching-moment characteristics through the lift-coefficient range.

As an ald in the selection of the most promising wing-device arrange-
ment from the standpoint of stability, a criterion has been adopted that
the model must not exhibit an sdverse pitch-up tendency through the 1ift
range up to CLMax and must have a steble static margin which does not

vary more than 15 percent of the mean aerodynsmic chord through the 1ift-
coefficient range up to 0.85 CLmay' It should be pointed out that this

criterion was selected purely as a matter of convenience and should not
be construed to mean that this criterion is a stunderd stability require-
ment. Alsc that the conclusions resched on the basis of this criterion
mey be somewhat asltered if other criteria are used.
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Of the many configurations investigated, several configurations
were found which fulfilled the preceding requirements. These configura-

tions are: (1) A+ Dy + T zg+ 60 - Fp 658, (2) A+ Dy + T 5+

Ep,50(0-658 - 0.958), and (3) A+ Dy + T 55+ Ey,p5(0-708 - 0.958).

The detail force data obtained with these configurations with and
without flaps deflected are presented in figure 19. The variations
of dcm/aCL with 1ift coefficient for these configurations are pre-
sented in figure 20.

It is understood that the production version of the airplane is to
be equipped with inlet Dg, a leading-edge modification, and flight
fences in conjunction with the straight tail located st 28 percent of
the wing semispan above the chord plane extended, whereas the psrasite
version of the airplane will incorporate the droop teil. In light of
this understanding, it is of interest to examine the detail force data
obtained for the production and parasite versions of the airplane with
flaps neutral and deflected (figs. 21 and 22). The variation of de/dCL

with 1lift cocefficient obtained for these configurations is presented in
figure 23. Figure 23 indicates that a pitch-up tendency would exist nesr
chax with flaps neutral as well as flaps deflected for the production

version. Drooving the horizontal tail 22° reduced the positive values
of dcm/aCL_ nesr Clﬁax but the reduction was not sufficient to elim-

inate the pitch-up tendency. More significant than the reduction in the
positive values of dcﬁ/aCL thaet was obtained with the drooped tail is

the loss in static mergin that occurred. It will be noted from the date
that drooping the horizontal tail decreszsed the siatic margin from sporoxi-
mately 10 to 6.5 percent & with flaps neutral and from approximztely 10
to 5 percent ©. with flaps deflected.

Effect of externsl stores and inlet mass-flow ratios.- The effect
of external stores and intet mass-flow ratio on the stability of the
model for variocus model configurations is shown in figures 24 and 25.
T+t can be seen that the addition of externsl stores had little effect
on the linearity of the pitching-moment curves regardiess of horizontal
tail location or inlet configurstion. However, it will be noted that a
slight decrease in static margin was obtained in every case that the
external stores were added.

Variations in the inlet mass-flow ratio apveared to have no effec?
on the stability of the model. The only significant effect of decreasing
the inlet mass-flow ratio was a positive trim shift.
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Latersgl~Control Characteristics

Ailerons.- The data vresented in figures 26 and 27 indicate that
the maxirmum values of rolling moment obtained with outboard ailerons was
sprroximately 0.04 for a total aileron deflection of 2§9 for the model
equipped with inlet Dy and for the model equipped with inlet Dy in

conjunetion with the leading-edge modification and flight fences. In
both cases, a 25-percent decrease in rolling moment was obtesined beyond

an angle of attack of 16°. Furthermore, in the case of the model equipped
with inlet Dp in conjunction with the leading-edge modification and
flight fences, the rolling-moment data became very erratic in nature,

and in some instances, aileron reversal occurred.

Comparison of the results of figure 27 with those of figure 30
indicates that no significant chenge in the rolling moment was obtained
by replacing the leading-edge modification and flight fences with an
1ll.7-vercent chord leading-edge extension which extended from 70.8 to
95.8 percent of the wing semispasn, (with flaps deflected in the latter
case). However, when the outboard end of the extension was moved

inboard to 0.858b/2 (fig. 31) a slight decrease in C, was obtained
max

and the variation of rolling moment with o above an angle of attack

of 16° became less erratic with little or no aileron reversal. Although
no data were obtained, it is reasonable to expect that an improvement

in the variation of rolling moment with o would also be obtained with
Tlaps neutral if the shortened span of leading-edge extension was
employed.

The lateral-control data obtained on the model equipped with
inlet Dy, Ileading-edge modification and flight fences (fig. 28) indi-
cate that the seme degree of rolling effectiveness was obtained with
240 total deflection of the full-span ailerons as was obtained with 36°
total deflection of the outboard ailerons. As in the case of outboard
allerons, the variation of rolling moment with o for the full-span
ailerons above a = 16° was erratic and in some instances aileron rever-
sal was obtained. Therefore, as might be expected from the data obtained
with full-span ailerons, it will be ncted from a comparison of the data
preserted in figures 27 and 29 that the use of differentizally operated
flaps in conjunction with outboard alilerons as a lateral-control device
appears to offer some advantage over outboard allerons alcone fror the
standpoint of rolling effectiveness.

Spoilers.- “he lateral-ccntrol characteristics of 0.5b/2 span solid
and perforated flap-type spollers are presented in figures 32 and 33 for
the model equipped with inlet Do leading-edge rodification, and flight
fences. Comparison of the data presented in figures 32 and 33 reveals
that at low angles of attack the rolling moment produced by either solid
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or perforated spollers deflected 55° was nearly equal to 50 percent_of
the rolling nmonment produced by an outboard flap-tyre aileron for a total
aileron deflaction of 18°., At Plg anglbs—af attack both spoilers becanme
ineffective. The variations of C; with spoiler deflection at various

angles of attack are presented in figure 3k4.

Thus it can be seen that spoilers were inferior to flap-type ailerons
from the standpoint of rolling moment produced. It is probable that some-
what better spoiler effectiveness would be obtained with a more optimum
spoiler arrangement.

The yawing-moment data obtained with {lap~type ailerons and spoilers
are in accordance with common experience in that the yawing moment pro-
duced by ailerons is generally unfavorable while that obtained with
spollers is favorable over most of the angle-of-attack range.

Internal Flow Measurements
Effect of boundary-layer diverters.- Figures 35 and 36 and tables VIT

and VIII present the internal flow measurements obiained on the model
equipred with inlets Dy and D, for several boundary-layer diverter

configurgtions. The measurements were optained for inlet velocity ratios
which span the usual high-speed design inlet-velocity-ratio range from
0.6 to 0.8.

Sxamination of the data presented in figure 36 and tables VII
and VIII indicates that replacing the original boundary-lsyer diverter
block with splitter plates slightly improved the inlet air-ilow char-
acteristics. The greatest improvement was realized with the smaller of
the two splitter plaites investigated. The improvement that was obtained
resulted from a decrease in the loczlized losses which occurred at the
inner corners of the inlets.

CONCLUSIONS

An investigation has been conducted in the Langley 19-foot pressure

tunnel at a Reymolds number of 9.0 X 10° on 2 model of a Lo® swept-win
fighter airplane to determine modificatiorns that would improve the low-
speed longitudinal stability cherecteristics of the airplane. The
lateral-control characteristics of the model were also determined.

From the results of the investigation, the following conclusioms
are made:

P
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1. The addition of an inlet with a sharp side body increased the
destabilizing pitching moment that occurred near Cﬁnax for the model

without inlets, whereas a reduction in the destabilizing pitching moment
was obtained with inlets having blunted side bodies. In addition the
angle-of-gttack range over which the increments of destabilizing pitching
moment existed for the model equipped with a sharp side body inlet was
considerably greater than for the model without inlets.

2. The horizontal tail located at either the highest or lowest
position investigated during the present tests improved the stability
of the model. The greatest lmprovement in stebility associated with
horizontal tail modification was obtained with a "Y" tail (22° dihedral)
located at 65 percent of the wing semispan above the chord plane extended.
This tail arrangement provided a stable static margin which did not vary
more than 15 percent of the mean aerodynamic chord up to maximum lift or
within 2 percent of maximum 1ift regardless of the inlet configuration.
The drooped tail decreased the range of 1ift coefficient over which the
pitch-up occurred to such an extent that it is probsble that no pitch-up
tendency would be experienced in flight.

3. Of all the arrangements of wing devices investigated on the
model equipped with the production tail in conjunction with the produc-
tion inlet or an inlet simllar to the production inlet but smaller in
plaen form, three were found which eliminated the pitch-up and provided
a stavle static margin which did not vary more than 15 percent of the
mean aerodynsmic chord up to 85 percent of meximum 1lift. The three con~
figurations are as follows: The production wing-fuselsge~tall combi-~
nation with an inlet similar to the production inlet but smaller in plan
form, D3, in conjunction with either, (1) one wing fence located at
65 percent of the wing semispan or, (2) an 1l.7-percent chord leading-
edge extension extending from 65.8 to 95.8 percent of the wing semispan,
and (3) the production wing-fuselage-tail combination with the produc-
tion inlet and an 11.7-percent chord leading-edge extension extending
from 70.8 to 95.8 percent of the wing semispan.

4. The stebility of the model was not affected sppreciasbly by the
addition of either external storesgs or a change in inlet veloeity ratio.

5. Beyond an angle of attack of 16° which corresponds to approxi-
mately 80 percent of maximum 1ift, a 25-percent decrease in rolling
moment was obtained for all flap-type ailerons investigated and 1n the
case of the model equipped with the production inlet the rolling moment
became very erratic in nature and in some instances aileron reversal was
obtained. The addition of an 1l.7-percent-chord leading-edge extension
extending from 70.8 to 85.8 percent of the wing semispan resulted in
rolling mcments which were less erratic with angle of attack with 1little
or no aileron reversal.
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6. The rolling moment produced by & 50-percent-semispen solid or
verforated flap-type spoiler deflected 55° was nearly equal to 50 per-
cent of the rolling moment produced at low lift by an outboerd flap-
type aileron for a total aileron deflection of 18°. Beyond an angle of
ettack of 179, however, both types of spoilers were ineffective.

Lengley Aeronsutical Ieboratory,
National Advisory Committee for Aeronautics,
Lengley Field, Va., Februsry 1, 1954.
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TABLE

I

GEOMETRIC CHARACTERISTICS OF THE MODEL

A. Wing Assembly

1. Basic data:
Root airfoil (theoretical), measured normal to
0 25-Ch0rd l.'LIlC. . . L) ] L] . s . . .

Tip airfoil (theoretical), measured normal to

0.25~chord 1ine . + « & & ¢ o 4 o o ¢ & «
Angle of incidence, deg . « v » + & o « o o
Geometric twist . o« v ¢ v v 0 0 s v 4 e e e
Sweep of quarter-chord line (true), deg . . .
Taper ratio o ¢ o« ¢« 4 o & o ¢ ¢ o o o o o o »
Aspect ratio (exeluding inlet area) . « . . .
Airfoil thickness (parallel to airplane center

pereent €) v v 4 4 4 4 e e v e e e e e s
Sweep of leading edge (true), deg . . . . . .
Sweep of leading edge (projected), deg . . .
Cathedral, deg .+ « + & o s ¢ o o s o o o «

2. Dimensions:

Root chord (theoretical), parallel to air stream . . . . . . .
Tip chord (thcoretical), parallel to air stream . . . .« . . . .

Mean aerodynemic chord . & v 4 ¢« 4 o o 0 .

Location of mean aerodynamic chord, spanwise (projected} . . .

Spen (projected) . ¢ v v 4 4 4 b e 0 b e ..

Span (Hrue) « v v v v v v e v v e e e e .
3. Areas:

Wing area (excluding inlet area), sq £t . .

Area of wing blanketed by fuselage, sq ft . .

1.50

e e e e v oo 44.STT in.
...... . . 25,800 in.
e e e e e e e 36.135 in.
........ 27.126 in.
e e e e e e 120.67hk in.
...... . . 120.900 in,

g1
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TABIE I.~ Continued

GECMETRIC CHARACTERISTICS OF T MODEL

L1e4CT W VOWN

B, Horlzontal Tail Assembly

1. Basic data:

Root eirfoll, measured normal to leading edge
Tip alrfoil, measured normal. to leading

edge

NACA 64A009
NACA 64A009

Angle of incldence « o« o o « ¢ o 2 o o o s o o o o o v e e s e Variable
Dihedral, GEE « o « o o o« s o o 0 s o 0 s 0 6 0 e . . 0
Sweepback (leading €dge), & « v v « o o s o o o 0 o 4 . . %0.00
Taper ratio « ¢« « ¢ ¢ » o o o o ¢ o s & o a s o s & o . . 1.00
Aspect rablo & & ¢ v ¢ 0 6 4 4 4 6 6 e e s e a s s e s e s e e s e e e 3.59
2. Dimengions:
Chord (constant) .« v o v ¢« & o v o o s o o o o o o o o s . .. 14,400 in.
Mean aerodynamic Chord .« v « « o « o o o o o « o o o & e e e e 14.400 in.
SPAN v & 4 v s e s e v e s e s s e e e e e e e . e . 51.000 in,
Distance from 0.25¢ of wing to 0.25¢ of horizontal tall . 69.356 in.
%. Areas:
Total horizontal tall area, sq £t o o o + 4 ¢ ¢ v ¢ 4 ¢ 0 o s o v v o 0 v & 5.022

=

O



GEOMETRIC CHARACTERISTICS OF THE MODEL

C. Vertical Talil Assembly

1. Basic data;

TABLE I.~ Continued

Airfoil, measured normal to 0.25~chord line

Sweepback of c/k line, deg

Aspect ratio . . « &« .+ . &

Taper ratio . . . .
2. Dimensions:

Root chord (theoretical) .

Tip chord (theoretical) . .
3. Areas:

Vertical tail area, sq £t .

D. Fuselage

Location of station O (measured from nose

Tength .+ &« & o ¢ & o « & &
Maximum width . . . . « « .
Maximum height . . . « . .
Frontal area, sq It . . . .
Fineness ratio . . « « + .
Volume, cu ft . « . . . . . .

Side area (excluding vertical

tail),

of airplane),

sq ft

in. .

. e
. . = @ .
. .
. .
e & & & e
LI ] .
. . . .
--------
. * s s & a =
--------
. * o
. . .
. . . [ .
a o . .
L] . .

NACA 64A011
hi.27
1.68
0.402

28.7%9 in.
10.500 in.

3,861

14.805
153,120 in,
15,012 in.
20.772 in.
1.749

8.59

14,4099
18.558

0c

LTEHGT W YOV



TABLE I.- Continued

GFOMETRIC CIARACTERISTICS OF THE MODEL

E. Inboard Tlaps

1, Basic data:
Type . . L ] L ] L L[] L ] . L] [ ] L] [ ] L] . L [ ] L] L] L L ] 1 ] L ] L L ] L] . . .

Angular travel, measured in a plane normal to

hinge 1ine, deg . « « ¢« ¢« ¢ ¢ o 4o & v s o o s o o o o 2
Location of inboard edge, measured normal to

fuseloge center 1ine « ¢ «¢ ¢ o & = 4 ¢ o o o ¢ & s 4 8 2 & s
Locgtion of outboard edge, measured normal to

Tuselage center 1iNE . 4 « 4 4 ¢ o o o o » s o s o o s & o s
Wing chord at inboard edge, measured parallel to

fuselage center 1ine . .+ & ¢ &+ o o & « ¢ 4 o s o o 5 2 4 &
Wing chord at outboard edge, measured parallel to
fuselage center line . . « . . . . . e e e e e

Location of hinge center line, measured normal
to 0,25=chord 1ine « o v « ¢ 4 ¢« & ¢ o o o ¢ ¢ ¢ o ¢ v ¢ ¢ »
2. Dimensions:
Root chord, measured parallel to fuselage center line . . . . .
Tip chord, measured parallel to fuselage center line , . .
3. Area:
Areg of one flap, s £t . . &« . 4 i 0 h h e d e e e e e e

Plain
tralling edge

. 0 tolo
9.36 in.

. 31.14 in.

. . B1.65 in.
. 34.92 in,
.o 0.75¢

9.29 in.
7.78 in,

1.36

L1gHdT W VOVN
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TARLE I.- Continued

GEOMETRIC CHARACTERISTICS OF THE MODEL

F, Ailerons

1. Outboard ailerons:
(a) Basic data:

lI‘yPe . L] L] L) L] L) L - * L] L . s 8 s 2 @& s s 2 L] L] L] . » . L] L] L]
Angular travel, measured in a plane normal to hinge
line, deg . + ¢ ¢ ¢ ¢ o ¢ ¢ ¢ ¢t e b s 4 0 e e c 4 e ae

Location of inboard edge, measured normal to fuoelage

center 1ine . « . 4 4 s v 4 i d a6 bt s e 0 0 oa s P
Location of outboard edge, measured normal to fuselage

center 1ine . . o 4 4 4 v e 6 4 4 e e e s s e s e e e e
Wing chord at inboard edge, measured parallel to fuselage

center line . . . . . s s e e e e s . . e s e

Wing chord at outboard edge, measurcd parallcl to fuuelage
center 1ine . . o ¢« v 4 4 i 4 4 e s s e e e e s e e e e e
Location of hinge center line, measured normal to

o . 25-01’).01‘(3. line " & & 8 & e 3 & s S a2 & & 8 P & e @ a 8 3 & =

(b) Dimensions:
Root chord, measured parallel to fuselage center line . . . .
Tip chord, measured parallel to fuselage center line . . . . .
(c) Area:
Area of one aileron, sq £ . ¢« ¢« ¢« ¢« « ¢ 4 e 0 o v 0 0. e .

Plain flzp
-18 to 18
31..18 in.
57.89 in.
45.1) in.
26.71 in.

0.75¢

—_
(1)

i
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TABLE I.- Continued

GEOMETRIC CHARACTERISTICS OF THE MODEL

F. Ailerons (Cont.)

2., Full-span ailerons:
(a) Basic data

TYDE o o o « o o s o o o s o s s & o 5 & & 8 5 « s 8 s ¢« 8 s s
Angular travel, measured in a plane normal. to hinge

line, d8Z « + o « + » = ¢ o o 2 8 s 4 o 8 o 0 8 e e s " w0
Location of inboard edge, measured normal to fuselage

center line, dn. + « « v ¢« 0 v v v 0 e e e e e e e e e
Location of outboard edge, measured normal to fugelage

center 1ine, IN. + o « 4 v 4 0 4 4 e 4 4 e e e e e e e e
Wing chord at inboard edge, measured parallel to fuselage

center line, In. . « + + 4 ¢« ¢« v v 0 0 . . C s h e e e e e e

Wing chord at outboard edge, measured parallel to fuselage
center 1ine, In, + + ¢« o 4 ¢« 4« 4 ¢ 4 4 4 0 4 s e e e s e
Location of hinge center line, measured normel to
0.25-chord 1ine . + 4 &+ o ¢« v o o o s a = a o ¢« ¢ ¢ s & s a
(b) Dimensions:
Root chord, measured parallel to fuselage center line, in. . .
Tip chord, measured parallel to fuselage center line, In., . .
(c) Area:
Area of one alleron, sq £t

Plgin Flap
-18 to 18
9.3%6

. 57.89
.. .65
. 26,71

.« . 0.75c

9.29
5.87

2,60

L1axGT 1 VOVN
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TABIE I.- Continucd

GEOMETRIC CHARACTERISTICS OF THE MODEL

F. Ailerons (Conc.)

3. Inboard spoilers:

e

(a) Basic data

Type @ ® & s ® 4 & & 8 9 8 9§ P 8 § v &5 2 & s s e O 4 o 8 = o

Angular travel, measured in a plane normal to hinge
line, d€gZ + ¢« ¢ & ¢« o 4 ¢ 0 @ 4 o e s s b e e s
Location of inboard edge, measured normal to fuselage

center line, IN. « « o ¢ ¢ o ¢ ¢« & o o o v o s 4 a4 e o e
Location of outboard edge, measured normal to fuselage

center 1ine, in, « + « ¢« o 4 o o & o &4 4 e 2 4 e s e . oa
Wing chord at inboard edge, measvred parallel to fuselage

center line, dn., ¢« + & ¢ &« ¢+ 4 4 4 4 s 4 4 s s s .

Wing chord at outboard edge, measured parallel to fuselage

center 1ine, dN. « 4 o o o 4 ¢ 4 4 o 4 s e s s e s e s

Location of hinge center line, measured parallel to fuselage

center 1ine . ¢ v v v ¢ v v s e h e e e e s s s e s
(b) Dimensions
Root chord, measured parallel to fuselage center line, in.
Tip chord, measured parallel to fuselage center line, in.
(¢) Area

Area of one gpodler, 8@ £ . &« ¢« ¢ 4 « 4 4 4 ¢ ¢ 4 s e 20 . a

L, Perforasted Inboard Spoilers

This section is exactly the same as 3 except for 3(c) which
should be as follows:

(e) Areas
Area of one spoiler, sg £t . ¢« ¢ 4 4 ¢ 4 e 6 b e 0 e e o
Area removed by perforation, sq f£ . . . + ¢« ¢+ o 4 . . .

-

L1antT W vOWN
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TABLE I.- Concluded

GECMETRIC CHARACTFRISTICS OF TIE MODEL

G. External Tanks (450-gallon capacity)

Lengbh, In. + + ¢ v o o o o 0 o 0 0 o s 4 s s 0 00 e e e e
Diemeter, In. « « o o o ¢ s o s ¢ ¢ s « s o s 0 4 s e 8 a0 e
Trontal area, sg £ « & « v « ¢ 0 o o ¢ o ¢ o ¢ o o o 0 4 0 s
Angle of incidence, relative to fuselage center line, deg . . .
Spanwise locatlion, measured normal to fuselage center

line 3 il’l. a ® s & 3 & & 8 = 8¢ & 3 B 3 & s & 2 @ &8 6 3 @ s s »

Vertical locatlon of nose of tank, measured normal to fuselage
center line, dn. < v 4 « ¢ 4 0 d e e e e e e e 0 e s e e e

Longitudinal location of nose of tank, measured parallel to
fuselage center line, dn. . +» + = o o 4+ 5 ¢ &« o o v s s o o

H. Pylons
Leading-edge sweep, relative to a line normal to fuselage
center line, deg . « + « ¢ « + « 0 2 w4 v s s . . .
Trailing-edge sweep, relative to a Lline normal %o fuselage
center line, deg . . . . . . A

Chord, measured along line -20 from fuselage center line, in. .

Thickne s ratio, measured along line -20° from fuselage center
line, percent « o 4 v o ¢ ¢ 4 ¢« 4 e et W e e e e e e e

Spanwise location, Ine .+ ¢« ¢ v « v o i 0 0 v s e e e b e e e

T5.47
8.81
0.42

.25

15.18

, -16.69

31.25

30.0

30.0
27.0%

7.23
13.18

L1eqGT W VOVN
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[ABLE ZI
SIMMARY CF ICKGITUDINAL STABILITY CEARACTERISTICS. TAIL CTF
[k = 2 x 165]

P
Parametex Wing | Tall
Aspect rasic 3. —
Taper ratio G —
Quarter-cacrd sweop, deg 4o.8 —_
Tlhedral, deg ~Z.5 —
Incidance, deg =1.5 J—
Arsoil section éhsdrof —
Teil noigki, wing somisvan
. L.L. davice ©
Inl.eﬁ dz;i;a Tence configuration C!_u“ gL. Gy curve t“!su:'o
~ype Spea “hord ,“:'“ b
.90 [ 20.0 Cr
0 4 8 1,2
= 22
(1) Cy =1
o
.28 | 20.0 sl
.3 f20.0
D’ —— ——— ———
3
.89 [20.0
|- —_—— —_— ) l
«30 [22.0
L — —_— —_— l
1.02 [ 21.0 —
| ———— —_ | — 23/ = 0.658 l \
= | 7|*° _—
LY [ S — —_ | —_— 23/t = 0.708
-';}::':n 1.09 | 18.2
b, 0.139n/, &?—
So —_— —_— — 2 = 0.
0.5155/4 /b 3=
5£ = LA
Flaln 1.0% | 17.0
n'p/d 3117
Dy (013074 ) — 23/b = 0.708
0.515b/4
8p = LOA
0.658/2
[ commmmm— to 0.117e 1.05 | 23.0
D, Chord-oxtension [ 0.95%b/2] ) — 5127 19
Normal leaéing-edge
radiva =
0.658b/2
Lo e mm———
b Chord-sxsenston to odfed . fr.onfaz.0
Normal leading-aige | 0.80fv/2
radius
(1) Data obtained at & = 2.2 x 20%
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TABLE TIT.- Continuved

SUMMARY CF LONGITUDINAL STASILITY CHARACTERISTICS, TAIL CFF
E_a =9x lO:Zl
. L.E. davice aat
inley L 2oile Fenze configutstlos [y N ¢ curve igure
Type Szaz Shoxd “:u,
0.65En/2 [
B, Skord-extensice to Q 8 1.2
= { = | 2 % normal leadirg- | C.8080/2] 0.05%¢ 59| 20.0
edge raclus Cn N
s ——— Rl
L, Chord-sxtension D.S:;b/z R I — “97| 20,0 I ;
0.5550/2
C Cherd-extarsion ta 0.059¢ 911 15.9 e ]
* Srarp leading edze 0.308/2
?l:m 0.658v/2 1
i — to R .09 | 20.0
Dy °':§9"/' Chard-extension 0.9580/2 0.117e 1.09 "
0 E"’B‘l/‘ Naroel lesing-sige
= 201 radiug
ALy e | 9465507
3 |02 d-extersion ta oarel . Qi.0|17.6
2'5":5&'/& Nermal leadfng-edge | 0+95%0/2
> =k radius
Pizin
e | 065072
D, o Chord-extensicn to 0.dl7e 1.06 | 27.0 —N
= 0-,;;\:/- Norzal leading~eige a.6080/2 19
8, = LS radius 1
Plair
“lap 0.5580/2
p, 1223/ oncra-estensten ta 0.059¢ 1.08 [27.0 —
© |o.5155/4 2 * normal leadirg- | o0.%08v/2
e_, =109 edgs radl_.a
—b——|
D, 0! 1.05 |1%.0
L Sharp leacing edge R e +05 [ 15
ae———— | 0-65%/2 ‘ "
Ly Leading-e2 to —_— «9l {20.5
i B nedifics! 0.958n/2
2 ¥ normal
edgn_T9d2
 —m—— ] 0.8520/2 \
Dy Leading-cige to b |20.9
= acdificatien I—
2 ¥ normal leading- 0-802v/2
£3zs radius
©.6520/2 . i
-7 to . 23/b = 0.658 55 |2L.8 L
0.958n/2
Dy Lencirg-sdg o.652b/2 2yro = 0.608 g |21
s:gll.;‘f::t?:n te S
2 ¥ porzal leadtfng- | 0.958b/2
edze rgdlus 2375 = C.650
(izbcard end falred) Exsd = 055
0.652b/2 = —
5 ta Zy/b = 0.658 1.c2| 2k.0 __/-—\
0.953:/2

27
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TABLE IT.- Coniinued

NACA RM I5kBLT

SUCMMARY OF LOKGITUDINAZ STABILITY CHARACTSRISTICS. TAIL OFF

E=9XIO€I

L.E. device a &t
Inled d;‘lﬁ;e Fence configuration g C, carve Fegure
. -r
Tyre Sepac Zhord d’!u ’
oL
,3 b 8 a2
To 56} 2.8 )
Cg © [y
-1
23/t = 0.708 o7 | 2320
oo} NI i
2y/b = 0.850 .
Plairn -
Fiap Zy/b = 0.708 -.08 J23.0
0.135%/3 S <03
D ta
0 R.515e/4 -— -
o, = 409
r 2y/a = 0.850
Chord—extension 0.76%0/2 19
hord-exions —ﬁ&'
Do |——— | Norma- leazing-edge ve Qe . P09 )25.0
rodiza €.958v/2
0,76%0/2
5 |- Chard-extensice to 0.217¢ o€ 2.0 —ﬁ-ﬂ
Yormal lesding-edge | 0.95%:/2
radius
Plain l'—‘—
Plap =——————=~ |¢.7065/2
D135t Chord-extenaion . 19
Dp to Nermol leading-edge to Qe ) 00000 r--‘e' 22.2
P =5150/ »adfus 0.9550/2
Dr = Lo
Flain
Flap s —em—— +708
. leaazsosd — 0.708n/2 . ; S
Ly to Chord-extenaion to Q0.117c 115 | 22.0
0.5250, Normal leading-edge | 0.8555/2 -
5, = L0 radiua .
1T
P ———— -
Leading-~sdge 0.7080/2 2y/o = 0.708 «97 |2L.0
modilfication to
%% |—~— |2 x norwai 1ezaing~ [ 0.5y I' <
edga radius & 95en/2
23/5 = 0.850
= C——
Leaing-edge 0.6520/2 2 = 045
modification ot /b = 0.452 1.c| 25.0
2 ¥ ncrral leazing- - -
To edze radius 57 ] ougsens2
2y/o = 0.652




TABLE II.- Conclaled

SUMMARY OF LONGITUDINAL STABILITY CIARACIERISITCS, TATT, OFF

Ex=;x10f€|

J . L.E. davice o at
Inle dg‘\;iée Fence configuration Gme cLa cm curve [Flgure
Types Spsn Chord dazu'
Cam—— Cr,
Plain Q’- *
. i . 2
Map Leading-edge 0.708b/2 2y/b = 0.708 1.0 1.0 0 L .8 1
0:139/f “modification to | 03] 31.
. 2 X normal leading~ | 0.958b/2 Cm _
Do {0+5155/1 © oage radtus ) n =l
br = |f -2
2y/b = 0.850
—— [Ca——
gnm Lending=-edge 0.652b/2 23/b = 0.482
0.;;’% /: modification to 1.10 | 22.5
to 2 % normal leading- 0.958b/2 —
Do |o.5150/2 edge radius .
ﬁr = hd:
2y/b = 0.652
[Fiatn & . [C—
Flap Leading-edge 0,652b/2
0.139b/4 modification ' :i / 2y/b = 0.482 1.12 | 24.0
to
4 2 %X normal leading=~ —_—
Dy 045156/ edge radius 0.9580/2
o: = h.('P
2y/b = 0,652

*Highest angle of test

L1gx81 W VOVN
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SUMMARY CF LOWGITUDINAL STABILITY CEARACTERISTICS. Y-TAIL

E=9x105j

T
i ———

N Taromozor ! %ing | Zass
g 2,
1 H 'é H -::g

w0.8" | udlo

2.5
on &ihe |&':E5g9
neight, Wit sexisras | 006

L.Z. gavice

£ senbigarat aat
e vsace iealigaration |y i :L-u vg SN0 Pience
e orea 3 ore g 'l
Y
%,
9w 6 1.2
al @

17

95| E1.0
7

n}.

95f 208
9 17

3
— 1 =
S I N N DR DM h ,
— 1 =

—

17
l.c2f 2l.C

TABLE IV
SUMMARY CF LONGITUDINAL STABILITY CHARACTERISTICS, T-TAIL

EX=9X10§

|

Brow
£

end o

Ftad

£l

e o
AsTloll on
Lr-L: hatzht, eirs sealsran

Inlsy

o at
L
i3

:- curve Figure

Lot Zovice
Torze tonfizuratica i'l_
mex| Lygs,| .

Trva nwa f Tvand

a1
e ———e — O] 26D
—_ — ? . e 1w,
n
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TAELE V

SUAMARY OF LCNGTTUDINAL STABILITY CHARACTERISTICS, PRONCTICN TAIL

|:R=9x 1_05_]

31

Parszeter Wicg | Tail
Aspect ratlo 3,.3 3.59
~anar ratic G.E 1.00
Querter-choré ameen, deg |40, 0.0
Dihedral, deg =35 a
Incidencs, deg -1.3 =5.0
Alrfoll sacztion 21010 A0Q9
Tail keight, wing semisran .28
E L.E. davize a st
oEa —y = & =
mlel savice Pence configuration oy cl‘zr.u: ¢, curve Flgure
Typo Sraa Chord Zag |
Cr
0 JA .8 1.
" o 13
_ St 31.0 c
=
17
-2
_-5
| 13
L
D5 2.06] 31.0
17
»
B | I 96| 31.0 13
L w
U
Da 2x/t = 0.658 1.03| 2.0
* i3
| —4m - [ 96] 31.c
7

'Eighul: angle of

test

COE
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TABLE V.- Centinued

SUMMARY OF LONGITUDINAL STASTLITY CEARACIERISTICS. PRODUCTICN TAIL

E=9x1€6]

L.E. 2evice

Inley ez‘;?;, Pancs configuration | g'“ ¢, curve b2 gure
Tyre Srua “herd Pl
L
Plain 2 Ak 9 1.2
P Bt
13 °-125h/‘2 ——— —_— —_— . j2.03) 237 A P
-3
<,
o.5150/4 .
by = 0%
-.d
-3

Sy/b = 0.603 3.0k} 22.5

-—
ay/b = 0.653 2405 | 2.0
B —] — —_— —
2y/o = 0.708 2,01 | 2h.5
i

Y

E/t = 0.46

1.02 |23,
259/t = 0,658 * 3.0

1

2y/b = 0,708 97 |31.0

@

2y/o = C.56%3 1.00 22,2

4

l
g g g g

25/5 = 0.658 r.ol 22.2
B

*hichest ancle of teat
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TABLE V.- Continued

SUMMARY OF LONGITUDINAL STABILITY CEARACTERISIICS, PRODUCTION TAIL

[7 - 9 x 108]

- T.E. - c at -
nle assite Pance configuraticn ? ax ch‘x. C, cazve Figure
Trpe S frhasd 2a,
- Cr,
25/ = 0.658 97| 310 1° o812

|
|
l

—

2¥/s = 0.708 1.03| 2.0

2y/b = 0.7¢8 9T} 310

Iy —_— | — —_— —

 ———

2y/> = 0.708

————

2y/b = 0.708 1.02( 2.0

2370 = 0,728 98| a1.0

[ emm——

23/ = 0,656 1.03] 2343

By

[ ——
29/b = 0.658 1.03] 25.0

I

.El.sr.ul: acgle of aat
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TABLE V.- Ccntinaed

SUMARY OF LONGITUDIMAL STABILITY CHARACTERISTICS. PRODUCTION TAIL

E=9xm€|

. L.E. dasice et

nlel . lice Tence configuration *Lax| o g CUrve [F4gure
e Scan Inond g.:‘,"
oL
2y/b = 0.658 97| 15.¢ o .4 .8 12
- «

oo ot
97§ 7.0

23/t = 0,658

B/t = 0.LC

b [15.0
E3/u = Otk +Sb 115

1.03 | 22.0
2/t = 2052 <03 |22

i
T

.

—

/

[ —————
2v/v = 0.458 101 | 204C

—-
L |~— ———- —_— ] —
———— ]
23 b = 0.558 +99 113.2 ";,_._,
N R \
! .
-
o 1.8
Evfb = 0,568 ) BV‘T
3y/c = 0.83%0 \
T L]
<57 | 320
2w = 0,708
E, | — _

23/0 = 0,350

»
Fizkast ancle of zeat
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TABLE V.~ Continued

SUMMARY OF IONGITUDINAL STABILITY CFARACTERISTICS, FRODUCTICN TAIL

E‘=9x1_c5:|

L.E. davice

T.E. 9 t
=10y L ooice Farce conflgurazion - ;;‘ - C_ carva
: o a0z %t =
5P Sgea Cherd dagz
25/ = £.658 -la L8 1.2

1.01] 21.0
pl— — | — | —] =—=—= °

2y/b = 0,758 = 1

.

25/ = 0.658
1.01 | 23.0

2y/e = c.708

23/v = 0.638 1.00 | 23.0

2y/> = 0.738

23/u = 0.658 57 |50

2y/o = 0.728

23/ = €.658 o8 | 2c.

2y/p = 0.738

il
=1ap
3.12%0/4 2y/ = 0.658
o1 to _— —_— R
j0.518%/3
o = 4

1.05 |20.8

= e————
23/ = 0.658 [L.0T |19.0

E;?F%/E 23/ = c,708 1.0k [28.5

51 to ————— —— —

£y = L

27/ = 0.658 h.oy [31.0
e

ST A A A A A

2y/b = 0.550

'n:-zu: angle cf test
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TABLE V.- Contiaued

SUMMARY CF LONGITUDINAL STASILITY CHARACTFRISTICS, PRODUCTICN TAIL

Ei=9x106:|

rE L.E. la'1ice a et
n1ey 2. Ferce canflzurttion Lo "1.‘ ¢, carve br1gure
Type Qraa Shord a_,,:u'
[ vl L
Chore-extension o .4 .8 1.2
srzal lssding-edge [9.608b/2 o
D radius to s.n7ep —m———— 2.08] 22,2 0
1 - 0.958%/2
Cn “.l
-2
-.’
0.8360/2 . i
L —_— to o2 ~—————— 108225
1 1
0.9580/2 H4
7
-
!‘.“.ilgrd-extl’ml:dn 0463072
=coped te 07e} —————————— | .08} 31.0
Kerzal laaiing-adge =
by | —— radiva 8~eCEe Jougnen/2
D —
Cheri-extessicn Go5500/2 ) |
Dy | — | ¥omms2 leaiirz-acae To 6.1170 | ———————  J2+C7 | 3.0
radius 6. 500n/2
[ e——
Chord-sxtension 0.6530/2
Dy | = | Norzal landing-sd - —_— 1.07 | 24.9
1 S ug 1ingedee to D.117c
0.65%/2
.
[ —mmmmma———
Chord-extenston 0.658b/2 — -~
Dy | =—— Norael lesdingesdgs ta 02170 — . {2g6]23.0
21us |2.8080 22 1
fe——
Ckord-extension 0.6550/2
2 | ~— | @ > normal leading-~ to G353 ——————ee 1498 § 26.C
eadgs radias 0.9558/2 *
[ ree———— @
mcri-extansion 0.6580,/2 97 {500 -
M [ ~—— | 2 * noraal leadi-g- to 0,950 —_—
adge radiua 0.3550/2
wintzurd o-d falred)

-
diztest sngie 32 vest
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TASLE V.- Certinued

SIMMARY OF LONGITUDINAL STABILITY CEARACTERISTICS, FRODUCTICN TAIL

E =9 ;oa

- L.E. Covice a at
Ialey _,:;;E:'. Fance coniguratica ) :;__.:" ¢, curse 1 gure
THa J7aa Zhard ez
G,
L
— 0 4 B8 12
Choré-extension 0.658 /2 Ao -1
2 x ncraal leadi-g- 25 0.05%¢ 1.0E) &yl o
N | edgpe Tadius 0.80%b/2
-l
-2
-.;
Crord-extension 0.5580/2
by |—— | P oETTeEaANE | se fe.0s3e 104 2500
0.758%,
Cherd-extenst 0.4580/2
0.0552 -38| 21.0
e}
[ i ——
Chard-extezaten 0.6580/2 2,0 | 2L.0 |
n, —— | 2 * nzraal leading~ te 00532
1 adze madius 0.7080/2
{outizard ere feired)
Chord-ox lon i
I [~ {2 » noraal zencing. (016552 .01 {21.0
ud:—::r:d-l.l =8 to 0.029¢
0.9580/2
Chz=rd-oxtecston
0.6580/2
el K =al lesairg~ z |zz.
K ::::r;uu:“ 8 ks [0.C29¢ 1-0% |22.0
0.Ec3b/2
Cherd-axtension -
L3 |~ | sbarp leading edge 0'“:?’/2 0.053¢ 99 |32.0
0.95%/2
g ———
Chncrz-extension L3
Eharp Jeading ecge 0.65%/2 99 |31.0
Dy |f~—— to 0.085¢ ¢
G.95%/2

’.'ﬂg-u: angle af tes:s

51
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TABLE V.- Contirued

SLARY CF LONGITJUDINAL STABILITY CHARACTERISTICS. PRODUCTICN TAIL

Ei=9x10a

- Lol das2z8 .
-, Tem® al
-ﬂlﬂ* evicg fanze coaflguraticn CL‘, gy €, cuTee  tgure
Tive Sren Cnend ,_-,:u'
; °r
- 3 W 8 22
©.752b/2 d. 7 2
Dy [ o 0,653 | —— 5331 g b
39550 /2
Ca Tes
-2
—e3
e —— T
Therd-ex - - - .
D752
—— | S187p lecding odge - pe
0 SaarR 3 odg o 6.955¢ #57[ 310
0.5520,2
e 5
Lhoru-extensicn 0.6580/5 - - N
A 34arp leading edge to 8.355¢ «©E| 71,0
h 0.2085/2
Cror l-extensicn 0.5680/F = - -
&y §——— ] Snarp leaiing ecge te coonre ) m——— «37131.0
0.7 /2
1.
¥
2.50%0/2 . \ .
5 |— to | €.0590 | ———em——m +9%) 2.0 T
0,658t/ I \
!
L
Cherd-extenslcn ™ _\...#_4
— 04568 /2
n Sharp leaJding od *
1 ? leading edge to | coosse +96] 32,0 \
0.6c00/2 \
e ——
fhorc-extensisn B a - YR e
Iy { = | skar> leaiding ez2gs Coz58L/2 .
to [T T «36] 32,0
0.5CE /2
H
B ——— )
Inord-extensicr »* -
0.203t/2
3 | 7 | sharp leadins edge “to /2 0.659¢c | ——————o" 37| 32.C
2., 5% /2

s
fiig £3% a-als ol tess .
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TABLE V.- Continueéd

SCMMARY OF LONGITUDINAL STABITITTY CHARACTERISTICS, PRODUCTION TATIL

[5 = 5 x 18]

L.E. cavize N
Ialed - Fence ccaflguratlon D"m: g":‘_. Sg Surve blg—a:o
Tyne irsa dag
s
[
o A4 F8 1.2
- Cherd extenslion a.z08m/2 - olr
Z1 | = | starc ealing edge to Q.055¢ «97] 52,0
0.508b/2 °
%a L
-2
-3
Chord extensZon -
S.5580/2 -+
By | —— | Sherp leading esge 5:: /2 0.055¢ =G7| 319
tntcard ez falred) [ g, sofos2
Chcrd extazsica A<——
—_— .658n/2
By 2 v nirmal Zeadirg- | °
etz radioa 8 ta [ o.a17e 1.0612k.5
0.55%/2 |-
ird sxtensicn . -
c 2 v rorna) leasing- | O+655/2 1.00] 21.0
1 edgs Tailus to 0.27e
0.5080/2
Plaia | e = [
Flap /4 Che-d exsenalen 0.4580/2
Pe225%/2 » 3 19
P to to €170} ———————— 2.19)18.0
P.215h/2 o
B, = 153 0.95%0/2 [
Plain
Foap Cnord exsaralon 0.é580/2 |
Pe1352/3 xorzal 1eairng-edze to oa7e | ———— | 1-09}20.8
Dy to radi s
P.5252/3 0.958/2
E, = 209 [-
;;lin e
-&D
h Cherd exze-slec 0.683p
B, "'15?,2 Xormal laading-sdge t: ~ oa1ze | —m —— 1.08{29.0
P oheamg TS 0.558e/2
Es = hoj
;}liﬂ [ —ema——
= ¢.6530/2
) Ckhord extension 2.85]17.0
o i 1;?/2 Ncrasl l=acing-edge tc CeliTa i
b e1ex, radius 0.508 /2
ks = Lo

"f1z-eat sazla af test

o
o



4o

SIMMARY CF LONGITUDINAL STASILITY CPARACTERISTICS.

TABLE V.- Contlinued

E=9X mgj

NACA

FRODUJCTIICN TAIL

RM I54BL7

-t L.E. dorine @ a
:n]..# de rica Far~a configuwration s :__“; S, carve Figure
Type ETITY Jrard ing |
C
Piata . 0 g 48 1.2
Flap 1
3.1’-:3/# Chord-extinstion 0.6:520/2 106 | 19.0 .
Ty to |2 v morTar eading- to 04053 [ —————— . 3 o =i~
adyge radius a
0.S0€r/2 °x
=2 \
P Chord-extension 0.356b/2 . I
y 2 = nz| 1
5 o.xézb/a Starp leading edge o 0.359 122} 310
o 51202 0.526n12
=629
rz-ec .
Ly :;;35?-?:::?:: C.35780/2 J . 4
2 % norma} iesding~ to —_— [ 57 3140
edge radlus 0.558/2
[ —ee—— ]
o Ieading-odge 0.0:58b/2 »
medification to «53| 22,0
2 % nsrmal leaiitge
edge recius ® C.55%0/2
0.55EL/2 - }——
o, oo 97} 31,0
2 ¥ norzal leading-
adgs rslius s 0.5562/2
Lendfrg~ed 9,608, v
P, -:dl."let:rm to /2 W57} 31,0
2 * aormal lecding-
edgs radiun & G.958n/2
!
0.633b/2 -
n bl N R . PO
2»n 0.553n/2
o of2
Dy Zo "i / 97{2E.0
2 = normal leauinge
edge ridius & 9.9%80s2
- . [N
Ly 3-&?.11/2 o510
2 * nor=sl leadirg- =3 -_ —_—
edge radiua 0.0830/2
(iatzaxd en? fajred)
[ —eem———
Leading-ed C.63m0/2 e “
D:L sciifSceation to «37|31.0
2 * -~orsal leading- o -
odge rodiua 3 0.9580/2 I

®lezess amzie of tess
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TABLE V.- Cortinued

SUMMAPY CF LCNGITUDINAL STABILITY CHARACTERISTICS, PRODUCTION TAIL

[5 = 9 x 18]

Lel. Zavire
Inle 1:‘,;;, Zg-38 configurizfon C._.an= :L“ G, carve [Figuze
BN 4
Tye Sraa el e
A
;:—- . c & .8 1.2
leniing-aize 1
wodification o9 57| 31,0 -
X |/ |2~ n:.--n].. 0,950 /2 o 2
n
=l
-
-3
[ ——m—
Lealirg-elge 0
5 | — @3aiticazion 0.6525/2 97| 516
- 2 » norzal Zeadipge to — -
edze raiizs a.fo2n/2
56| 25.0
—— |2 x porma)
B : ad:'r;:ﬂlu: C.9580/2
{uppre= aurZaca) |
(e .
C.5520/2 Zy/b = 0.850 99{ 32.0
31 — ta —
0.958v/2
»*
L. 2y/o = 0.738 1.01 | 51.0
h 2 » noraml leaiing- {0.95%n/2
edge razius
[ —m——
Leading-ed 0.652%/2 2 6 o o
b | —— | aairfestion to |—— v/o = 0,658 i
2 % zorzel leading~ |0.958u/2
adze Taslzs
= _
-
b g =8 852 = 2
o, |—— .;-dl. “g-es5a a u;:/z 23/0 = 0.523 1.0 51.0
€.3530/2
2y/t = 0.850
9.6532t/2 277 = 0.h32 25 ;
3 |— to T = 58] 5.2 18
0.9580/2
Zy/o = 0.b52
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TASLE V.- Contirced
SUNMARY OF LONGITUDINAL STABILITY CHARACTERISTICE. PRCDUCTION TAIL
l;a =G X 10§

inley a:;iée Pona zenfiguraticnf IS Z, curve [*2gure
Tyoo aT.a Thard
e
Plain 5.8570/2 0 . 8 1.2
Plap w5 /2 23/0 = 0,652 h.02 |25.0 B
-] —

By [paazensd sy o leading-
to | gage redioa 08 | 9.05tb/2 0
JSLTTY Sx

3 = 40

B
- L4 -
51, -
;‘;ﬂ__ —_—— —_— —_— —_— . Reo7T 3.0 13
Body
i

»
b e | —— b | fragme >~:(< 13

By | — | —————— zy/fo = 9.6:8 11 j2z.2 ﬂq
= .
T [ —_— —_— — Zy/c = C.7%8 1.05131.0 %4

23/ = 2.558 1.0uf 3.0

—

J

_—

25/0 = 04656

5 |— | ———— — |—— | 27/ = 0.608 1.07( za.0 [—BT
e 1
2y/o = 3.758
T
. |
N 2770 = 0.638 1.eu| 3.6
o J— | ——m — | — | —
C:%‘ l
23/ = 0.850
-
oy |—— e | i 2wm =o.758 o] 5. —

3

Z3/5 = C.900

'!lgha-r. snrle of teas
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TABLE V.- Continued

$AMARY OF LCRGITUDINAL STARILITY CHARACTERISTICS, PRCDUCTION TAIL

1
R =§ x 1c9]
L.E. dovize .
Inle 5:_‘,’;:, oy~za ccaflguretion ’:"h:x c:' c,, cuve Flgure
Tya 3ran lhare ::lx.
e
. of [} 8 1.2
2 = oqas ) 1106 A0 a ‘!‘
| — | — —_— .
2y/o = .50 - E
y/o = ¢35 Gy =2
-2
2y/b = 0.708 -
%o L.0hf 3240
2y/v = 0.950
D, —_— —_— —_— 2y/e = 0,732 .
¢ 1.0k] 51.0
2y/o = 0.850 |
*
oy |— | ———— | — |— | #P=o®  iasn.o >‘T
ay/h = 0.830
e
2y/b = 0.553
% |— | ———— —_— - {
.35 | 3.0
Z2y/o = 3.706
23/ = 0.830
Piaia 2: = 0.768 * L—'
D, |TRF i g 1.0k | 51.0
p.1355/3
to
s 25/5 = 0,850
Cheré-axtensicn 9.608R/2 R . -
g |— Xcr=al l#sdicg-adge to 0.117c | ——e 1.05| 1.0
rsil_s 0.558%/2
Crard- Ten 8.6550/2 |
pg |— Norzal lesdimg-edgsl to 0.117¢ | —m————— 1.2} 2.2
racius 0.058p/2
% [—— Thord-e 0.£85b72 1
° Her=al is: to 0ua7e | ———————— 1.16] 25.5
Tadius 0.958/2 3

"Hzgtest angle of tast
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TABIE V.- Contined

SIMMARY OF LONGITUDIRAL STABILITY CHARASTERISTICS. PRODUCTICN TAIL

E‘=9x10'-"z|

LS. Cu-ize L
"‘"’1 davisn Fante ¢ < cuTve b sgure
Ie wFsR “lLord
o
< c W4 W8 3.2
‘noTc-axitnaior | 0.70%%,2 222} 2e.0 2 ' 19
rg | == | Pezml leaticg-edge to @.217c | ——————— |
ra.l.a C.5565,2 ° >~
Ty -l w
=&
¢.756c/2 . bd
E¢ | = | Yormal leney o ¢.1170 | —— 1410)31.0
redtas 2.56%m,%
355,
s ————d
Chncrd-extenslon 0.7980/2 -
Fa Niral deaclngeedge|  to | 0u217c) ~———————— ) 26930 e
rawiua 0.8568/2 \
0.7¢50/2 kv
- ATF 2a12f 2, .
% redius to 0.059e f ———— 18124 .0 !
0.958/2 i
e ——
Trord-extensior ’
oy (= N C.708 .0
< Eor:.:} lesling-odgs t:/? e.05¢| ——————— 1.0% 24
b us
0.85%/2
-
T
[ emem—
D Quard-axtenzion 0.7680/2 . L_X.‘ o
* 2 x nor-ul leading- to 01272 I,I—q 6.2 i
adge Tpdiua C.95En/2 R —— l ')
[ comm——— -
Cherd-exsensica 3,708/ -
Py 2 % ormal lecding- o Jomre] —— | ron2ta
edge radius 0.858b/2 [
L i
—
ey [
fhord=extentien €708 2 . _
Dg =———— | 2 ¥ permal leadizge .Ito 2.059: — 13T 25.1 -
olpe Tadlus 0.53%m/2
L
[ ~—emmin—— )
Srard-extensicsn 3-7‘_'-5‘3/2 st 1.2 24a
Bl — | 2 = ncrmal lesding- "0 184055 | —————— -\:
eugs Teal.a G958 /2 I ‘
L
~
0.6580/2 - —
1.25] 2247
leazirg-adze te 0,117¢ [ ——————— \oE ekl I ‘
ra:ius 0.9585,2 1 \

*Hipres: ureie of test



NACA EM L54B1Y COMREDEN i

TARLE V.- Continued

SUMMARY OF LONGITUDINAL STASILITY CEARACTFRISTICS. PRODUCTICN TAIL

E‘-=9xlc€|

L.E. dsvice « at
Inle Y] JGEE. Fance cocrfigurasicn pBr c‘-:‘ ¢, curve Figure
Type Spez | chova aag |
%
Plal [ e ——— o .
?‘.:pn Ctord-extension 0.796b/2 | 20.8 0. & 8 2.2 19
b o135/ !cr::l leading-edge to 0.117¢ 1. 0. L
b, racdiss
o to °
b.515t/2 0.958n/2
b, = 40 Cg -.1
-2
P1 S ———
n:;n Crord-extersica 0.683Y, 1.25] 22.0
b.135b/2] Normal leading-odgs to 0.117¢ | —mmm™——
Do to radiza 0.958u/2
b.515¢
Ptz | e I
Plap Chord-sxtarsion @.708b/2
Dy P.1355/2 Kcrmal leading-edge to 0.117¢ 1.Xh| 22,1
& radius
b .515%/2 0.856u/2
Pe = Lo L
Leading-sdge 0.652n/2 .
Dy |——— modificaticn to —_— 1.05| 31.0
2 % poraal leading- §0.958b/2
adge radlus
—_——
Leaélng-ad, Y
5 |— | “acasrieaifem oué5m0/2 2yw = otz |1az{z3a ﬁ
o —_—
2 X ncroal leading-
ecge radiaus 5" 0.9585/2
[ —
P Leading-adze 0.708u/2 23/ = 0.7¢8 .
o modlfization to — 2.0 ] 32.0
2 l;no:--né leading- |0.5580/2 r
adge racius
23/t = 0.850 i
0.6 H = |
Dy |—— mod Fri /2 23/v = 0.2 1251 25.2 21
2 x normal leading- | 0,958b/2 b L
edge radius
2y/e = 0.652 L
Plain ———
lap Leadirg-ed, 0.708b/2 2y/b = 0.708 10| 3 ;
Bo [0.133/d  =mediffeatfon to - . .
to 2 x nor=al leading- 0.958b/2 T
0.5155 /4 edzs radlus ‘ -
2p = lo3 2y/b = 0.850
—_— »
" 0.652p/2 2y/v = 0482
g d,  / o
BT A o to |—— 1ag|31.0 22
0.515:/4 2 ¥ normal lesding- | 0.958p/2
& = 1,09 edge radius 2y/b = 0.652

Fiigrest angle of test
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TARPLLD V.- Concluded

SUMSIARY OF LONGITUDINAL STABILITY CHARACTIRISTICS, FRCDUCTION TAIL

E{=9X'.GE]

- e at

ir.ey “";:e'a - Perze configaraticn Loy ‘::'.-u Ly Carve [FLgure
Typo Szun Ihara e
[ =menl— Cr
It = (o ——— 0 b 2 2
Lo, !i1g-edge 2.6320/2 - » EERLAET
modifization to | — 2y/v = 0wtz 1.10f 3.8 2 :
2 % ner-al lsading- 04550 /2 o
age voc =
3,515 alge ratlius -
’5: = yod 2y/b = Cue32 Cu . \\
-2
—- - — — - ———f—--

oy |— | ———— | — |— | 0w 10920 ﬂq

_ ]

2375 = 0.7¢8 211 24 - u

—_— T
. 2/t = 0.753 1.99) 26,0 '_,_‘ -
o |— | ———— | — |—

[

—_—

1.0L1 31.0 { 13
L
'

e 1azf 2ha l \_@t
L, |— | ——m———— —_— |— 27/t = 0.70% 2 2 1 n

2, | — —_— 2370 = 0.6¢9 1.08} 26.5 _.ﬁyy
2
23/t = 0.758
. . G§ EE a
23/t = C.658 1.03f 51.0 —-o\o\ '
Dnz —_— —_— _— \
37 = 0.550 .
- _ ]
2%, |—— _ |— 23/ = 2.708 1.3 3200 —.\—Sr.
2 \ ”

LY
Higrest en-la of zast
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SONTIER, T,

TASLE VI

SQREMARY OF ICNGITUDINAL STABTLITY CEARACTERISTICS, DROOPED TAIL

I—_l-1=9xlog

Parsmotar Wing Tall
e retra. 348 | £:82
Quartar-chord swasp, deg k0.8 Lo.0
lg.m;ddr-: dg -;.; -22-g
Atrroll ssctien 6l,i610| Eicos
a1l height, wing sexmispen 0.28
- L.E. davice a at
Z1ley d:';i;. Pence ceefiguratien [0 Gi..._‘ G, carve [P gure
Type Syea Thord dag |
o
- 0 4 .8 12
<L
]
o 1.0
| —_— — — 951 3 o 17
=l
-l
-3
-
95! 31.0
B|— ———— _— el ? 1T
* }
o | — _— | —_—] — 97 | 3240 17
» |
N I ST | 51.0 17
————
Leadinrg-ecge *
modificatior °'52:"/2 97 | n.c
By | — |2~ 1 lesding~ —_—
* ocgs milus o | 0.958u/2
—————om 1) »
irza0t, 0.652v/2 = . .
o, Tadithaaiton ?: / 2x/5 = 0.850 %9 |30
= 2 ¥ pormal leading-~ _—
e:;: ::'_':l::. % 0.9580/2

'sighaat. sngle of teat
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TABLE VI.- Corcluced

NACA RM ISLBILT

SIMMARY OF LONGITUDINAL STABILITY CIARACTERISTICS, DROOPID TAIL

E{=9x105:[

L.E. davice

TeEe . . a at .
Inled devine Fence configuratilion L.me :L.-ru T cuarve [Figure
Tyre 3paa <hord ang i
— L
= * 0 b .8 1.2
Leaiing-ecge 0.652b/2 25/t = 0.608
modification to R ¥/ «991 31.0 .1
2 * normel leading-| 0.958b,
Dy edge radlus 5€o/2 °
L=l
2y/b = 0.650 °n
.24
-2
* ——i—. —
Do 1.06| 31.0 1
|
———————
Zea¢ing-edge 0.6520/2 2y/b = 3.LE2
modificasion to 1.171 25.2
2 x normel leading- | ¢.o58b/2
Do edge ragsiuaz 21
2y/o = 0.652
Plain e—— (&
Flap Leading-adge 0.652n/2 = 0.4S
0.122\)/ modiricaticn ;o / 2a/v = 0.4%2 2.0
= 2 % normal leading- - -_— 1.7 f2k. =
Do g"lszﬁ edge radivs 0.955p/2 a2
e =

23/b = 0.652

®*Higkest angle of test
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TABLE VIT

PRESSURS RECCVErY MFASLREMENIS AT THS COMERESICR

FACE LOCATICN FOR VARIOUS BCUNDARY-LAY=R

DIVEFTER CONFIGUPATICNS, INLET Th.

=Z{IT FULL OPEW

L9

Diverter Rlock Splitter Plate No. 1 Splitter Plate No. 2
Orifics 2y = g Py = Py 5 - F 2, - Py H =% Py = %y
Number a, 9y q_ 9 9, %
e = 0°
% o.lng 0.5 -&,r 0.5.'74';
; ZEE 2857 623
.65 .860 .sog
Z .Es «567 .58
Li 357 .230
E «988 .81 -985
5 «9 g .93 -992
16 B2 836 875
100 0.06L 0.064 0.065
101 » +«1h0 13
102 %E .Jo'%s .20'57
11 «996 «992 «99
12 999 .335 <99
1% 595 993 956
1 «985 592 <323
1l «972 «9 o g
L <995 «950 28
17 «357 322 263
1 352 <988 -390
19 576 .985 <58
20 .908 .90 512
21 992 «589 «991L
22 <995 .990 +993
gE 992 988 93%
2L 963 'EBE 2
<770 8% «893
2 .250 «900 883
a7 603 762 <7h0
103 <002 «039 «0lis5
104 . «270 282
105 ﬁ%g A 495
28 623 639 -6l
2 LS . -EJE
33 b '; .223 .89
51 . '5 «970 972
;2 'Eaz .? EELG;
% 88 Z‘§§§ <929
3 .285 Z 992
3 500 o671 682
E -.126 -.122 -.129
5 =.105 =107 -.112

L —
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TARLD V©T.- Cootirued

BLUNDASY-TAYTR DIVERTER CONFIGURATZCNS. INLET D, .

NACA RM ISWBLT

"T5 AT THE COMPROSSCF FACE LOCATION I'OR YARICUS

FOFTET R0 IVIRY MOASTROMEN

EXTT TULL OPLN

Civerter Elock Splitser Plate No. 1 Splitter Plate No. 2
‘Orificg Hy = 24 Py - Py Hy - EN Pz_-j gy - P, Py - Py
Jurber q, [ q, o a %
106 04266 04275 0.275
107 ~o0l). -0 ~+051
108 -.512 -.o;; ~+332
9 Oe 0493 0.959
Eo .9§E 983 +993
k1 <383 <985 591
b2 582 981 691
lltﬁ 976 <975 .qaﬁ
i - 558 183 -3t
1;2 <800 :753 79
L7 983 979 +985
L& 982 380 997
Lo .65k <608 «650
gg o7 .21?{ .gq?
9L oS «921
2 = i &
El :257 799 8%
109 o_ <02l 026
110 «296 «32% +3350
111 Ji50 «E09 .518
a = 10.6°
L 0.577 0.066 0.66Y4
H 676 706 -639
: o8 283 1398
3 . . .
5 858 gga .B80
e «295 29 269
7 972 .97 <981
2 ke H
10 976 387 “98y
100 0.070 0.080 0.063
101 212 11 .122
102 201 .1 5%
11 4999 992 99l
12 .593 +593 «993
1 -287 <930 «99
1 «959 «S77 3%
1 98¢ 970 5%
1 589 <289 «991
17 990 992 9380
18 .38¢c 8L 986
19 «969 Boy 4956
20 950 896 «307
21 975 «956 «992
22 955 «355 <98
23 £77 780 «80
2f .Zso «60} -570
2 s <621 .53
2 .512 N «71
27 4472 654 =613
10 «0 .08 .0
100 228 27k 22
105 396 449 10
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TRESSJRE RECCVERY MEASURENMSNTS AT THE CGMPRESSOP FACE LOCATICN FCR VARICUS

T

TABLE VII.- Contin.ed

SOUNTARY-LAYFR DIVERCER CONFIGURATIONS, INEET Dy. EXIF FULL OP=N

51

Diverter Block

Splitter Plate ¥o. 1

Splitter Plate Noe 2

Orifice By - Fg B - Fg 2 - Py P, - By Ey - Fq P - P,
Nuz>=er Gg Ty q q qq, 4,
28 0.75L 0.698 0,707
29 *729 <723 ng
4 38 385 o
52 -og .a82 Iggu
; . gg -E?.""[‘ 'Bl.gF
54 ~986 ‘98 2998
34 2 273 5
3 ~.139 -136 -.150
5 ~a131 -2 =137
106 0.2l 0.251 «06
10 -.gl'i?. --028 °.§z§
10 =.318 =.307 153
9 986 97k «978
10 «988 .95& «99
vl «989 .986 <99
l“z .93'5 gg& 932
i 825 49 -89
kz -.179 -.191 -39
607 723 ST
hg -93% N <57
Ly -2 379 «99
Lo «605 . g? R
50 139! .Z,z .60
1 o5 58 A8
52 .7(5;; .g g F;g%
5 . . -
% 437 812 <577
}gg %E .0553 .ogé
m el < 553
a = 21.0
1 0.136 .157 0. SE
2 Ah7 175 <150
E 127 .15 155
I <13h o151 10
5 .135 62 .15
191 .222 25
g i_ 612, % 2 .igz
s 62 185 :1&
10 163 «189 +180
100 -.021 -.011 -.010
101 .120 .135 .128
102 -.0k1 -.1h1 -.083
1 L39 -526 «519
12 225 .580 Sol
1 231 .25l 249
1 263 2k5 245
18 444 23 2o
] 356 Lol o6
1 225 25k 24
19 261 293 275
20 150 .L-,gz 450
21 .221; 2 ! -279
22 632 b2 . l;g
5?. .530 «558 o7l
s .508 'ZZZ «35h6
2 .Eg 667 .£28
2 il Je32 13
27 Ly56 =500 L77
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TABLE VII.- Concludeld
PR-SSIRD RCCOVEFY MTASYRLMENTS AT THE COMPRISSCR FACE LOCATICON MOR VARICUS
TOUNDARY-LAYER RIVERTER CCRFIGURATIONS, INLIT Iy. EXIT FULL CPER
Diverter Block Splitter Plate No. 1 Splitter Plate No. 2
gﬁg::e H - P0 u Hy = %, Fi = %o By =Ty P = Yo
S %o g 99 9o RS
10 -0.072 -0,071 -0.0
10& 061 <07k .oZ%
105 2h1 .2%2 262
28 0.187 C.176 €.178
29 160 .1K9 .1)?;9
30 193 .179 175
21 181 166 162
32 -178 «17 ‘163
gﬁ .192 .21 .191
.205 <206 .198
3 231 «23 226
3 266 «30 272
3 220 26 246
3 13l 13 $159
106 ol o1l .
10 123 .13 .isg
10 -.297 -.259 -.535
9 <290 <593 «398
10 .28 270 -2'?5
h1 2 274 «25
k2 .Eﬁh 4105 35
ﬁf 240 -Ehz <50
i ‘5 7 -58 15 g
h’z -'c 0 -‘067 -.0
k 174 2192 178
h& 397 16; 8 41
L «561 .639 . Og
Lo .278 573 £23
50 «615 706 670
51 «600 696 <65l
52 -Eg‘} 645 «595
22 <1182 523 «509
NHGEY A% L3
109 -.071 -.0 -.08
110 .119 .133 .112
i1 261 283 272
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TABLE VIII

PRESSURE RECOVERY MEASUREMINTS AT THE COMPR=SSCR
TACE TOCATICN FCR IMIEY Dy WITY CORIGINAL

BOUNDARY-LAYER DIVERTER BLOCK.
EXIT FULL OPEN

a = 0° e = 10.6° e = 20.9°
Orifice HEy - Pg F, - Py Hy - P, Py - Bp d, - Py Py - By
Nurcter % -7 9 a5 qL CPS
1 0.509 0.709 0.163
2 607 .720 o1’
a - 794 -817 166
72 .995 .16;5_
2 .5hé 873 ol
776 606 «151
Z 9 992 . Zl‘
<391 991 .1
9 «991 -99 26
10 855 <99 .180
100 — —— _—
101 .102 0.101 0.038
102 <369 423 169
22 76
12 -997 «997 o3
}_E <992 «995 2293
L +G91 «995 «255
}.2 .989 992 .52
1 .é'é 1.000 501
1 .93 -9 «29%
19 «§65 <983 298
20 829 «970 %ga
21 «950 991 «635
22 - .591 'Zs
4 3% “530 ok
: b & £
27 b7k .608 -536
10 .ogg .029 -.136
1 . <321 .
105 492 RN SZZ
28 N . .183
29 .253 %g 265
35 i
31 . . .
;2 9 979 -lff
3 2.6 .887 194
; g;’? .gﬁ SJ.')"
g -.10 :1514 : 5

wn

‘N



TASLF VIIT.~ Coneluded

PRESSURE KECOVERY MEASUREMENTS AT THF COMPRESSOR FACE LOCATION FOR INLET Do

WITH ORIGIMAL BOUNDARY-LAYER DIVERTER BLOCK.

EXIT FULL OFEN

« = 0° ¢ = 10.6° a = 20.9°
Orifice Hy =P P, - 1?0 By - P, Py =~ Po Hy - Py Py - g
Number d, 9, 4, 9 9 %

106 0.290 0.24) 0.163

10 .099 101 .0Lb

10 4126 4199 »169
9 0,950 0.971 0.359
O .g 7 09 5 .262
h1 .982 982 .288
hﬁ 08 & OTEI 0591[.
hz .986 Lo 27
ﬂ 272 .312 -.13&

. 91 . . ;

hg .369 923 683
L9 .620 572 667
0 «Th3 562 709
51 .97 123 °Z06
52 28% .gg . 2$
?ﬁ :821 571 .Ego

109 .123 .119 -.101

110 -— -— -—

111 519 UL0 259

e
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——— [#)
574792
Alrfoil perpendicular to ¢/ hA010 e/l s - = —
Wing exren 29.29%0 3q £t 10000 Rz
Asvect ratic 3.5 N 4
Taper ratio 0.478 I ._-/[ 51.000
oot chond (tzue) 7T . O I Sy i o WS
Mean asrodynsmic chavd (true) 36.155 in | - — N 25,500
Tin chord (true) 25.806 In ‘L . "\ we 27.126
aweop of lesding-edss (true) 42.51° | —— i"\" 36.123 | l
0 4 AY —
Smusp of o/l 1ine (true) 1,0.00° _h2.56° -4 — l
1 s el
USSR 73X U J—— 100
T
25.791 —l
r___r 10.500
/ﬁ 35.175
,-'—/‘—_ —— —_—— 11.136
- - . e . fr-—28.759 -~ 1
e el
o L = ) .
\ Q
. ; | 5
—— e ——— 120,67 - - ' - 1554120
e =
Tigure 2.- Three-view drawing of the model. All dimensions are in inches. i
jos]
‘_I
_q
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L19q¢1 1Wa vDOVN

61.029
1.29h - i Wk .562 Fuselage
¥ ’ J i eenter line
I 5.605 T Sta Q 262 1 !
6-1{56 I = Sta 27,126 ~— h'?’l 7.119
T — i
LMean rod 1 \ . .
e —— 2!] l9°6 —_— Ogte)rd ynamle 1 50 Sta 60'557
554399 —]

TFigure 3.- Wing rigging diagram of the model. All dimensions are in inches.
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Figure L.~ Details of inlet plen forms and contours.
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Dasignations? T.2_B
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LTgHCT ¥ VOWN
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Viaw A-A

Dealgnation: 1‘@
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4
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. — A
(a) ' 55 end T 2.

Figure 5.- Details of the various horizontal tail arrangements. All -
dimensions are in inches. o)



Dezigpnations T.-gs' o

View, C~C
i

. N
Designatlon: T-65

(v) T.gg and T-gg.

Figure 5.~ Concluded.

View D=D

HGT W YOUN

L



Destgnation: i.e. H_(:lgj ll%llj

—
Fence hoight

(percent section
maximum thicknoas)

Saction A-A
(enlarged)
typlcal

Fence configurstion

sz lw_-IO__-_lzﬂ]

Symbol Spanwise Chordwise extent
location (fraction, c)
(fraction, b/2)

Symbel

@ 1
.__—— Inboard flight fence

2y/b = 0.482
—— Outboard flight fence

2y/b = 0,652

Figure 6.~ Details of high-lift and stall-control devices.

W

Loading-edge extension configuration

Doslgnations i.0. [E

Symbol

3eotion D-B
(enlarged)
typlcal

PO
0.117¢

(0,658 - 0,958 ]

Spanwlae locatjon

Span
(fraction, b/2) (fraction, b/2)

Symbol

L19RCT W VOVN

19




Leading-edge modification

N\
Flap hinge 1line 0.,779%¢ - =,
Designation:z 1.e. [LIJ 04652 = 0.958)] Trailing-edge flap conng;ura.tio:
[0.308] pesignations O, = 20° and/or 40
P

Span Spanwise location
(fraction, b/2) (fraction, b/2)

Symbol

Sectlon C-C Section D=D
(enlarged) Doflection
/\ (eg]}:;:g:g) Symbol . typieal \ rangs

-1 —e T TR T

0.0096 20
/1

vl ~ o Le°
\\.[l

Figure T.- Delails of leading-cdge modifization end trailing-edge flaps.
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0. glb/z
Inboard aileron

T‘} 0.960/2

Full-apan aileron

0.45n/2
Outboard aileron

— Alleron hinge 1line 0,779c

Alleron sonfiguration

¥axlmum
deflection

Sectlon A=A
{enlarged)
typieal

-12°

— +120

Section B-B
{enlargoed)
typical

«—Spoller hinge
line - 0,700

Spoiler configuration

900 Maximem
\ deflection

___

0.078¢ !

Section C-C (enlarged)
typlcal

Figure 8.~ Details of the various lateral-control devices. All dimensions

are in inches,
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—0.220/2

/, J 4
¥ o -!;- -A-
External store configuration |
Designation: i.e. B
Puselage
station
70,320 2,00 Interchangsable
5 exhanst cone ) 7
e \\‘
> B E
ang ’ g
Sectlion B-B Section A-A E
{enlarged)
G
=
i
-~

Figure 9.~ Details of external store and exhaust cone installation. All
dimensions are in inches.
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Figure 10.~ Details of inlet boundary-layer diverters.
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Wall static orifices
(0.055 aiam,.)

—— Shielded total-head tubes
(0.055 diam,)

View A=A

Figure 11.- Details of pressure rake installations.
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(2) Cp, and Cp against «a.

Figure 12.- Effect of Reynolds number on the wing—fuselage—vertical-
tail combination.
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Moda: configuration [

loa+Tzm
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OA+Dg+Tgg
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(a) C, against «.

Figure 13.- The longitudinal characteristics of the model equipped with
various inlets.
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PFigure 13.~ Continued.
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Figure 13.-~ Continued.
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Figure 32.- Longitudinal and lateral-control characteristics of the model
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Figure 35.~ Concluded.
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